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£- 1^£r 3*111 VSB*r4! 7H oio^A^ jf.*j - ^fl^Aisl- °l-8-«H €-2.5. ^>fe 

l ^ 2^-f <*1Jl* ^4 -g-^M I ^^^l^af q ^aijls. AA 

flElf i^Rr ^J* tb3. 

-*l5LsL V^o] ^n^rSLS.^, ^a]7) ^-ui^ ^ir^io]] ojtb ^ « 0 >x]^- 
£ 6 
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l$±^r 7] ^ cfl « ^^^Bil- 5>^r V S B 4^71 {DIGITAL VSB RECEIVER HAVING 
COMPLEX BASEBAND COMPLEXED FILTER} 
[3E^ ^] 

.£ 1^ ^sfl VSB M-Efvfl^ -7-^51. 

£ 2^ (7»~(o»^ £ is} tq^]^ VSB <tfJl£) ^S^. 

S. 3SI (7»(uj-)^ £ 15] Al^Bflofl^ ^S}-^ ^.S^oj) £^ M-Bftfl^ ^ 

£ 4^r ^Bfl 7l^tfl« ^^Bl» A>-g-^ VSBAl^. 

£ 5^1 (7»(M-)^ 4^1 7]^ufl^ ^^E| *I,^ Al^^ ^s}^ 

5L 6^ ^ofl ^ 7l^cfl^ 3^S3* A>-g-*V VSB^li^ ^51. 

J£ 7^ ^ofl 4^ 7l^cfl^ ^Al^l- l4E}tfl^ 

£ 9^1 (7»~(cf)^ ^ofl rcfa. 7]X-H<* ^ ^E^ — — ^ 

£ 105] (7»(l4)^ ^ofl 7l^cfl^ ^ ^ ^5} 



21-4 
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11,13,15,21,23,24,31,33,343,345. . .&<&7) 

12,14,22,32...^^ %^*&T% 

25 , 351-354 , 357 , 358 . . . 7) ^ tfl <* ^ ^ Ei 

35... 7l*it}]<* ^^E| 

355,356,359...7R>7l 

<17> VSB ^]7H ^O^, ^A]7l iLXE^ofl <^ 

^ ^ 4^4* 7] tfl * ^^E^ ^ VSB^7H1 

<is> ^l^sf t^ig 31«fl nl ^-oflAl^. 8-VSB 1995M K^SLS. 

*}$Ob} 1998M 5}a>7l^-E^ «l-^-§- *}JL , -^^^HH^r nj^-Wl-Al-g- 7l^S 

7.KV2}- VSB(vestigial sideband) ^ ^ ^°lt=h 

<19> 71 7-1 c}]^ (baseband) ^-S-^V^ ^ 

^ -SH*1 ^4]^-^ ^J-^cHs}-^ ^cflnl-a)] ^^f 
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cfl, zi « 0 >^o] SSBCSingle Sideband) SEfe VSB(Vert igial Sideband) ^ojcf. o] 

<2i> ^sfl c^ig «<H^ ^ t^ig VSB £ isf ^-cf. 

<22> £ 1^ VSB^li^* ?H 2*^^.5. J±<y £^ O.S^ , ^Al 7 ]^^l u^HM, 

VSB 7}^rfl^ ^^Ai^[x(t)]l- ^^l3L[2 cos ^']iiL *iS<5Rr l^>7l(ll)<2h # 
7l *1] 1^71(11)^ #ff- ^3)5. ^SijRr -S-^-cfl^ ^ €^(passband 

complexed filter)(12); 

<23> ^71^-ofl n>^£H ; #7} ^X\ 7 ]^o_^ B] x^ofl 

^^^[ 2cosC ^- w ' 0, ]l- -§-^ f^^^Hr cfl^o.^ >£«r*Rr *fl 2^7)(13)sq- 

, ^ 2^71(13)^ #^-g- *3Zftfl<* ^ ^E-^SRr 

(passband complexed f i lter)(14)^-, #7l ^^(14 HI ^s}) ^E^^ a]^ 

1- ^ «>^2|-[2 cosvv '']5. ^-S^ ^ 2^7) (15)5. ^S^-. 
<24> ^7]^ ^-ol ^s)^ ^2fl c^l^ VSB^i^ofl ^S*}^ ^ 

<25> ^Al^^ofl^ i^a> 7 | (11) ^ ^4tfl^ ^^(12)5 ^^H, A lir^7) 

(IIH^tt £ 2^ (7»sq- ^ <a^^lJl[x(t)](a)» S>^4 a]^[2 cos ^ ]s 
£ 2^1 (i4)fif ^ Aijr( b)i = #^§>jl, ^-71 f-*]-Efl<* ^^Ei(i2)^ #7} A 1^ 
7l(ll)s1 #3 ^}Jl(b)!- ^ »-4^-°5 ^e^*! £ 2^ (cf)sq- ^ VSB^^sl -i! 
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* JL(c)l- #^*>7fl €4. 
<26> <*)7H, VSB ^2:^ ^JL^ £ 2^ (Cf)Sf ^ <&$-7\ &*\7}o)}*\ ^*)7)*f°_3. 

<27> [^*VXj 1] 

<28> ^"71 VSBte^ ^IJL^r 14 HV^3f[ COSV V]^ Ajjr [x~'(t)]4 

o>^4 A}jr[ sinw c ']^ a]Jt ^^[ x -h ( t )]o^ ^-olcf. ol^o^ Aljr[ x ~ h ( t )] 

^ Q^fl^ ^151^1 I^s} ^]Jl[x~' (t)]^ ^^E(Hiibert) 

<29> ZL^Jl, ^-7] £ 25] (5})<2J- ^ Al^[x^ (t)]4 J£ 2^ Ol-)^ ^ ^[x^'h 

(t)]^r i^S^ MS. <£&&7l}7} ^cfls)-^ ^.Qj^ ^ 7>X]J7 ^cfl^ 

3.7) 7} lfS.7} ti>tflo] 7 >^lcf. H^JE.^, ^3. ^ ^ ^]Jl^ cfl^^-o] 

<30> ne]Jl, ^a]71^ xfl 2^71(13), 3^3(14), afl 3^71(15)^ ^ 

^3*3, a)] 2^7] (13)^ fti^l ^Al7l^oflA^ AlJrS. Qis}^ tfl^JlS ^ 

^}7] iflij] ^AlAl^ofl ^^B|^[2co8Cw e -w,>/ ]4 ^ H tfl<*( d )ilJL >£ 

^>ul(S. 25] H», ^^(14)^ ^-7) ^TV^Sj-^ Ajjr-g- cfl^ o. s ^ 

^ ^B|%€ ^ls(e)!- 2^ a]-). 

<31> <^7H, all 2^71(13)^1^ Ajjr^ 2fif ^JI, *4-cfl^ ^^Ei 

(14)1- *4tt 4151^: =^«H4 34 ^-cf. 
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<32> 2] 

v \ (r) =jc ' (r) cos w r /-t-^ * sinw,.f 

<33> [^+\ 3] 

<34> H^JL, #7] ^Cfl^ ^^Ei(14)# ^J^b ^ 

All[2 cosw '']o|l 42^ ^S[r(t)]7> #^€4. °1 ^lS[r(t)]fe 4 

<35> 4] 

r(t) = x(t) + hfc 

<36> ^-71 4<^H hfc^ JX^Sf^ ^^-O.S.Ai ^4tfl^ ^^Ej(14)» -§-3^H 

^sj-^r A <HH £ 2^ (7»~(o»ojtf. 

<37> 3L&)14, ^U|ofH ^5}-^ £ 3^ (7»(l4)^ ^o] ^U}-- 

-2-S3l(offsetH ^(w'i>w i> w' i <w i )*>Jl, ^tfl^ ^ 

413^ ^ ^4[2cosw'it]l- -tl^[r'(t)]^ i=r-§-*r 

<38> 5] 

r~' (t) = x(t).+ isi + hfc 
<39> <$7]*\, isi^ ^^^V inter-symbol inter ference)AS^ ^rflo* ^^e] 

(14)1- ^ ^sRr ^°l^f. 
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<40> o]«4 £0} ^-u) ci)]A.] ^^*v 3.^3H1 ^tb 33" *\}?\?>}7) ^tb 

^7l#o.5.-^-Ei *b^£ ^lit A 2^]-7j(23HH 

3. n *fl 3^>7l(24HH ^ &&^3. cf-§-, 

7] ^cfl« (baseband) ^€^(25)5. M^tt ^ #3*fl 
<4i> 7l^cfl^ 3^1^(25)^ ^ls(dl)(el)^ £ 5^ (7})(i4)<2]- ^ ^ 

<42> ola]^}- ( 7l^cfl^ ^^-^£^(25)^ QAMCQuadrature Amplitude Modulation) ^r^l7H] 

^1 ^S. ^S)^ ^^-S, VSB^7)oflA^ 7)x}z)\o3 3^gEl(25)» iztflsL 

<43> 6 ] 

r~' (t) = x~' (t) + hfc 

<44> a} 7 )A} > ^-7] ^*V^1 6^]^1 7l7^tfl^ ^l^[x"' (t)]^ ^r^Hr ^^£r 

^Ai2.oi]^ vsb 3^fi^» AA A]~g-s} 7 ] nfl-g-«fl, £ 5^ (7»(M- 

<45> o] si*!- DC ¥ 7fl£l *^°> ^^Hr DCY 
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<46> ^o. AV 7 ] ^ ^eflo^ -g^^ sfl^^f7l ^*fl ^#^1 4*}^ VSB ^ 

Al Al^EfloflA^ ^5l-7}- Ajjr ^ o> 6>u)B}, Q^fl^ A]Jr§ 2.^- oj-g-^ 

* ^ 4i^r 7l^cfl^ ^ ^Eil- VSB ^7)» Tfl^oj] n jz.^ 

^ ^ *)-§-] 

<47> AV 7lt |. ^ <fl^. f M- ig-tgofl 4^ 7l7itfl<* ^^Ei# ^ VSB^ 
^171^, 

<48> ^ ^1JL# ^ ^25^ ^1 1*^71 ^ ^7l ^Jl* ^j^" 

«Ei^Rr S^Rr ^^S^E) ^A]£ Aljr-i. ^A]^ T^Al 
€ VSB^7lofl <&o)*\ t 

<49> =^13 £r ^JH- f^^sHMl t^A^T ^±3. "KEL^t ^1 2^>7l<4, 

<50> #*H^3Hr tfl^o^ Aljrofl ^) 1 ^ 7^1 2^ AlJrS. Z|Z}- -g^}a} J ^ 

^Jl^}- Q ^fl^^lJlS *?-S*Rr 3 ^ ^1.4^7]^, 
<51> Aj. 7 ] I^fl^ AlJ: ^ Q *fl^ Al^ o]-^}-^ ^CtS. Sfe *})\t<^ tfls]} ^ 

<53> £ 6-^ ^<H1 nq-^ -e-^ 7l^cfl^ ^U-^Eil- A]~g-^ VSB^li^^ iiol ^ 
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<54> £ 6* &^a>}# , ^^1^ «3r^^ ^[2 cos ^ t )S. <%m\3L[xU)m £^*Kr 

*fl 1^71(31)^, #7] 4 1^71(31)^1 €*Hir ^-tfl<*0_JL ^ €3*8*Hr 

<55> ^r-g-tiM ^*H^*Hr -*I3l[ 2cos K-^)^| ojsfl ^V-nf- 

*0 2^71(33)^, -S-71 *fl 2^71(33)^1 t^^i^ *fl 1^ #^4 a]J:[ 2cosw >']-I- 

I« 4^5}^ *fl 3^71 (34a) si- , ^"71 *f| 2^71(33)^1 f^Jil 

*fl 2^ w>^3f ^]5[ 2s,nM ''']t Q^fl^AisS. ^-S*Kr 4^71 (34b)^, # 

7l ^1 3 ^ 4^7] (34a) (34b)^l I*fl^ -SH^, Q*fl^ ^-fr *1^r# A JiS 

Sffe 7l 7-1 cfl^( complex baseband ^ ^B|*8*J-fe 4^^r 7l7^<^ 

B1(35)S. 

<56> ^ 7 ]^\, ^7) 7l^tfl^ 3^E|(35)fe ¥ *H^(I,Q)°1 £ 

721 ( a )J4 

<57> Jp. ^^AlS^I 8^* ^111 ^ «33*H=- ^ lifl^l 7^1 47l 71 tfl 

^ ^^1^(351-354)5}-, ^"71 ^B^*! ^ ^llt 7R>*H I*fl^ ^liS #^^> 

^ 711 17>^>71 (355)^1-, ^>7l «B)^J^ ^ ^ A]S# 7f^H Q^fl^ #3 *Kr 

*fl 27>a>71 (356)5. ^€4. 
<58> ZL£)JL, Uty)£ ^15L°V nfl £ 7^ (b)^ , 
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¥ *m ^1^(I,Q)« AA ^ ^Ei^Kr Xl 1 5? Xl 27l*]tfl9? 

El (357) (358)^. ^E^sl I^fl^ aIJl* ^tt^S, Q*fl\S ^3L» S^^o.^ 7> 

I^fl^ -tfJL-i- #3*Rr 7>aV 71(359)* 

<60> a o V 7 )^ ^-o] ^5)^ ^cfl c)*]ig VSB^7)S1 7l^cfl« ^g^- 

^Ei<Hi cfl*>^ tsen -m^ki cf-g-^i- £4. 

<6i> £ 6* ^-S^, 3^!^Hl£- X] 1^71(31), 3^3(32)5. ^^H, 

XI 1^71(31)^ ^^IJl [x(t)!N /ll[2cosw c r ]f oV^sj-S ^S^H, ^71 

^Jl^ *sl-cfl« ^^E](32)oflAi -g-^H ^^4. 
<62> nejJl, ^^ofl^i ^-ui^l 2^71(33)^1^ ^51^ HS.°\) ^Tj^sHr 

tfl^sl aIJ:^ 3 5? XI 4^71 (34a) (34b )S. ^ ^^^cf. 
<63> zislJl, ^ 3^7l(34a)^l^^ ^7l f^^^Hr tfl^sl Ai^ofl ^ 

«>^4[ 2cosw '']l- 1^^ -<dS(h)S ^-^>JL(£ 5^1 71-), X| 4^7l(34b)<HH 

#71 f^^sK- cfl^^ Ai^ofl ^ 2^-?- «v^sH 2sinv V]-i- Q*fl s 4!JL(i)s 

4^WCE 5^1 q-). 

<64> ^71^, ^Al^Ai ^ m A ] ti}^4 Ali[2co S w /]f 71 7^ 

tfl<* r _I (t)HfJl ^ °m 4-§- 74 ^ol ^ ^ oicf. 

<65> 7] 

r_I (t) = x~' (t) 

<66> ^7} 7<HH ^« h fc^ ^OT". 
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<67> IL^JL, *fl 2^ ^5}-[ 2sinvt '' , ]# 7l^cfl<« r_Q (t)e*JL 

*V3, 83]- £o] ^ ^ 014. 

<68> 8] 

r_Q (t) = x~'h (t) 

<69> zi^Jl, 7l^tfl^ r_I (t)5+ r_Q (t)» Mfl^ -ilS^ Q*flvg Ais^Jl 

-31, I*fl\g ^1JL» ^31, ^IJLl- *|*r^ ^IJlS 7l^cfl« Aljr r (t)^ 

<70> [^tj-^i 9] 

r(t) = r_I (t) +j r_Q (t) 
<7i> o] z] *V AiJl^, £ 8^ (7»(M-)<4 ^o) 0 ^ altfl^i i^j 

JM!* ^Slt.V 7l^tfl<^ ^^^(35)^ 3^1^} :M ^3K- 

€BMH.3., ^71^ 7)^tfl^. ^^3(35)3 ^th(t)]^ J£ 8 

21 (tj-)^ ^ 7l*itfl<3 Als[r(t)]^ ^^Hr ^S^[R(w)]^ £ 9^ (cf)sq- ^-o. ^ 
^[H(w)]o] &sm- J£7)}i5}# ^-^r 7^tfl^ ^^^(35)^ H(w) = 

R(w)# oV^^fig sit}. 

<72> ^7H, 7l^tfl^ ^lJl[r(t)]^ 4^ °1— tfl^ ^^S] S.^[ h(t) ] 

5E^ 10^ Qo] ^Bio]cf. 

<73> [^*M 10] 

h(t) = h_I (t)+jh_Q (t) 

<74> <^7H, Q*J|^ ^ Zj-Zj-Sj SA^O. 
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^ 1020000074726 2001/7/2 
<75> [^*vai 11] 

H_I (t) = {X~'}_I (w) 
<76> H_Q (t) = {X^'h} _I (w) 

<77> 7}x\rj\<* A]^[r(t)]7> 7l^cfl«« ^€^(35)1- -§-3)-*Ki €E1 # 

^^lSl[yi(t)][yQ(t)]^ 12Sf ^H}. 

<78> [^«VA1 12] 

^ e CO=^XO x r- e CO-t-h e tO x ^C0=^(0 
<79> a> 7 i i 2 ofl^, ^[^(t)]^ Q« ^15i[yQ(t)] f^H I*fl\i 

<80> ojfi- ^*tW, 7]^cfl^ ^^gEi(35)^r £ 7*1] S.*)& «>sf ^-ol ( #7] I*]) 

^ ^IJLsq- Q*im ^13:1- AA ¥ *1)^(I,Q)<>1 £^ «fl .£ 7^ ( a )^ 

I,Q « ^l^[r_I (t), r_Q (t)]# AA ^U^M #^*>^, I^^^> ^^-«r ^ 
£ 7^ (b)2]- \^™y ^e^s}o} 

<8i> a>71 4^ 7]x\t%<* ^^.^e-1(35)^ I.Q^^l S.^- €-2-* ^ £ 7S1 (a)ofl S. 

^lJl[r_I (t)]^r *)] 1 ^ *ll 3717-lcfl^ ^^E-U351)(352)JL <3 
¥ ^3 Al^lS. ^E^£)<H #^S)J1, Q*fl)£ *\3L±r *f) 2 ^ *)1 47)*\ 

^ ^^(352X354)31 SJ^sM ^- AlsS. ^E^sM 

. <82> ZLE^ ; 17>A>7l(355)^ ^ I7l^cfl^ ^€^(351)^ + ^ 

^IJlS <?J ^ «> JI , 271 ^^Bi (352)2] #^>0^1- Aljr 
S. 7}^t}. H 7}^ ^IJl [ yi (t)]^r ^7] 12^1 A^^- W>S4 ^ I 
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<83> ZLejjl, *1) 27R>7l(356)^r 27]^cfl^ ^^(352)21 #^^1311- ^(+)^ ^ 

-r^- °J ^ *£31 , *fl 47l 7-} cfl <^ ^^B](354)S1 ^(+)^ *3^r# ^]Jl 

^^O} 7>^>*VC}. ZL 7>^ ^15L[y Q (t)]fe- #71 l 2 ofl ^ Q 

<84> I^fl £ # ^iL^ nfl £ 7^ (b)^- £<>1, aj) 17] 7] cfl<* >§^-^Ei(357)^ 1*1) 

^ ^l3l[r_I (t)]# ^ 27l^ifl^ 3^fc|(358)fe Qsfllg ^l^S 

^E^^H #^*>^, 7>^>7](359)^ 7fl 171 ^tfl^ ^8^Ej (357)3) 

^JIS. <8 ^ ^Jl 741 271 ^cfl 3^3(358)3 #^70^ ^-(-)Sl a]s. 
3. °g^^> 7H>*V^ I*fl^ ^[yi(t)]S M^=k ^lnfl^l 7 R]-£I Ajjr^ ^"71 
^ 12«H1 *\$$± \^ *\3L<% 

<85> s$7\<$ 7l^tfl^ ^^El(35)fe ^ ^^^l2t °l-g-*M *H 

\l -ilM « 4^ ^ €^^-2.5-*), £ 10^1 (7»(M-)Sl- ^Sj-^ 

<86> VSBAl^EA^ ^131 ^Sl^^oflA^ Al^Sf ^E^# 7l#tb 3-2-3., 

°1<L> *|B] ^oflA-lJE. ^7)2± JL^« ^ fltj-. 
[^21 

<87> o)^6\)X\ ^xg*V ti}2}- ^-Ol, £ ^o. 4^ 717-ltfl^ ^^Ei# ^ VSB -A] 

7]^ ^^1^21 ^ ^Jr^ Ajjr§ 2.^ ol-g-sH ^dt^ ^JiS ^>#<H, € 
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1] 

^-71 tfl^ Aljiofl 1 ^ *D 2 ^ ^^2)" ^ -g^H I 

^JLS}- Q AA ^13^^] 4^7]^, 

^# 3£^Kr 3# ^K^sL 4^ 7l^rfl^ ^^Ei# ^ VSB ^7j. 
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2cos w c t 



2cos (w c -w ; )t 2c6s w- 1 



2] 



(7» 



X(w) 



<*>) 



<»>> 



X(w-w c )+ X(w+ w c ) 



-w c w c 



X'(w-w c )+X*(w+w c ) 



-w c w c 



X'V-w.)+X ,h (w+wJ 



-w„ 



V;(w) 



-W; 



W; 



X(w-w c )+ X(w+ w c ) 



/ i N 



/ i N 



"W: 



W; 



X h (w-wJ+X h (w+w.) 



-W; 
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(7» 



V'j(w) 



-W; 




W' i >W i 



VjCw) 




W: 



4] 



x(t) 
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) H 





2cos w c t 



15. 5] 



(7» 



2cos (w c — Wj )t 2cos Wj t 
X'(w) 




X'(w) 



(*4> 




ISL 6] 



x(t) 




31 =£-S 



33 



2cos w c t 
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2cos (w c -Wj)t 
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2cos Wj t 

34b i 

i. 




el 



34a . 35 
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2sin 
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[5L 7] 



rj(t) 



(a) 



r£) 



{h,(t)l 



355 



(b) 



{i^(t)l 



52 



y,(t) 



359 
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{hj(t)} 
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R,(w) = X'(w) 




R Q (w) =X ,h (w) 
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R(w) 
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Hj(w) = X'(w) 




H Q (w) =X'"(w) 
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